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Abstract 
The matching relation between HPAM (partially hydrolyzed polyacrylamide) polymer DQ3500 and the pores of 
reservoir rock was investigated using nuclepore film filtration, core flooding, and dynamic light scattering (DLS). 
The results indicated that when the polymer DQ3500 solution passed through nuclepore films with different pore 
diameters, the figure of the filtration curves, the solution viscosity and concentration before and after filtration, and 
the size variation of polymer molecular clews differed. Sharp changes in the shape of the solution filtration curve, 
concentration and viscosity of the solution and size of the polymer molecular clews occurred at a nuclepore film pore 
diameter of 0.6-0.7 m, where retention of the polymer molecules began to occur. Pores less than 0.7 m could be 
readily blocked by the polymer molecules, while pores larger than that showed good matching with the polymer 
DQ3500 without blocking. For tests with conglomerate core, cores with a gas permeability of 136×10-3 μm2 were 
readily blocked by the polymer molecules, while cores with a gas permeability of not less than 316×10-3 μm2 were 
blocking-free. It may be concluded from this study that the polymer DQ3500 has good matching only with large 
nuclepore film pores and large reservoir rock pores. 
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1. Introduction 
Polymer flooding is a quite advanced technique for enhancing oil recovery. With an oil recovery 8-
12% higher than water flooding, it is widely utilized in many oil fields in China [1,2]. It has been 
successively carried out through pilot tests in Daqing, Dagang, Shengli, Henan, and Xinjiang oil fields, 
and has been widely applied in these oil fields. In particular, in the Daqing oil field, 25% of the total 
output is produced by polymer flooding. It is becoming one of the most used technique for enhancing oil 
recovery in China. 
For polymer flooding, the water-soluble polymers are used for increasing the liquid viscosity to 
improve the mobility ratio of the flooding liquid, in order to improve the microscopic displacement 
efficiency and both horizontal and vertical macroscopic sweep efficiency, so as to enhance the oil 
recovery. HPAM is one of the most commonly used polymers for polymer flooding. For the HPAM, the 
effect of increasing the viscosity of the flooding liquid is determined by the polymer molecular weight, 
because the size of the polymer molecular clew is related to the polymer molecular weight. If the HPAM 
is designed oversize, it is easy to block the pore throat, which makes the polymer solution difficult to be 
injected. Thus, for the polymer flooding, the polymer which has good relation with the pore throat size 
should be selected [3-6]. Studies abroad and domestic of the relationship between polymer molecular size 
and pore throat size are usually made for certain reservoir conditions [7,8]. Among the polymers used for 
polymer flooding, DQ3500 has the largest molecular weight, and very high thickening efficiency, but the 
relation between its molecular weight and the pore structure of reservoir is not clear. Therefore, the 
matching relation between polymer DQ3500 and the pore of reservoir rock is investigated by nuclepore 
film filtration and core flooding tests in this study. 
2. Experiment
2.1 Materials 
Polymer DQ3500: partially hydrolyzed polyacrylamide, provided by Daqing Refining and Chemical 
Company, the viscometric average molecular weight is 3.57×107, hydrolyzing degree is 37.4%. NaCl, 
MgCl2, CaCl2, NaHCO3, KCl, all analytically pure, were provided by Beijing Yili Fine Chemical Co Ltd. 
Deionized water, was filtered with 0.22 m acetyl cellulose millipore film. The ion composition of 
simulating water is shown in Table1. 
Table 1 The ions component of model water 
Ion Cl- SO42- CO32- HCO3- Mg2+ Ca2+ Na+，K+ 
Concentration/（mg·L-1） 37.18 108.50 0 146.71 8.43 57.60 49.94 
 
2.2 Method 
2.2.1 Nuclear pore filtration 
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The apparatus of nuclepore film filtration is introduced in Ref [9]. The filter pressure needed for the 
polymer solution to pass through the pores is 0.2 MPa. In the experiment, the time for certain weight of 
polymer solution to pass through the nuclepore film was recorded. The nuclepore films, with diameters of 
0.2, 0.45, 0.6, 0.7, 0.8, 1.2 and 3.0 m, respectively, and a thickness all of 10 m, were provided by 
China Institute of Atomic Energy. 
1.2.2 Determination of polymer solution viscosity 
The polymer solution viscosity was measured with a Brookfield DV- +Pro programmable Ⅱ
viscosimeter. The shearing rate was kept at 7.34 s-1 and the temperature of the experiment was 34.3 C  
0.1 C. 
1.2.3 Determination of polymer solution concentration 
The absorbance of HPAM solution was determined by UV-2100PC spectrophotometer made by 
American Unico Company at a wavelength of 220 nm. The concentration was determined with the 
standard curve. 
1.2.4 Particles size analysis by Dynamic Light Scattering (DLS) 
The size of the HPAM molecular clew in polymer solution was determined using a DelsaTM Nano 
granulometer made by Beckman&Coulter. The He-Ne laser light source was used, the power of the laser 
was 4.0 mW at the wavelength of 632.8 nm, and the scattered angle was 178º, the temperature of the test 
was 25 .℃  
1.2.5 Core flooding test 
The method and the apparatus of core flooding tests is introduced in Ref [10]. Conglomerate cores 
were provided by the Exploration and Development Research Institute affiliated with the Xinjiang 
Oilfield Company. The core used was 7 cm long. The flow rate used in both the polymer solution 
flooding and the water flooding was 0.25 mL/min. The temperature used was 34.3 ℃. 
3.  Results and discussion 
3.1 The matching relation between polymer DQ3500 and pore diameter of neclepore film 
3.1.1 Filtration velocity changing regularity of DQ3500 polymer solution passing through nuclepore film 
For HPAM with high molecular weight, because of the bigger size of the molecular clew, the rates of 
polymer solution passing through the neclepore films with different diameters differs, and depending on 
the difference, we can get the information about the matching relation between polymer and neclepore 
films. The relationship between filtrate volume of 1000 mg/L polymer DQ3500 solution, which is 
confected with simulating water, passing through nelcepore film with different diameters and the 
filtration time is shown in Fig.1. It can be seen from Fig.1 that there is obvious difference between the 
curves. When the size of the neclepore film is bigger(with the diameter of 3.0, 1.2, 1.0 and 0.8, 0.7 m, 
the filtrate volume and filtration time are in line relationship(the gradient of the line stands for the rate of  
filtration), and at the same time, the rate of polymer solution passing through the neclepore film is higher, 
which means the polymer solution is much more likely to passing through the neclepore with larger pore 
diameter, and the flow resistance of polymer solution passing through neclepore film is lower. The rate of 
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polymer solution passing through the 0.7 m neclepore film is less than all the rates of passing through 
the neclepore film with pore diameters of 3.0, 1.2, 1.0 and 0.8 m, when the filtration experiment was 
finished, there was no polymer retention phenomenon on the surface of all the neclepore films. This 
phenomenon indicates that it is easily for the polymer solution to pass through the neclepore films 
separately with diameter of 3.0, 1.2, 1.0 and 0.8, 0.7 m. Under this condition, there was no polymer 
molecular detained on the surface of nuclepore film. This is mainly because of that the molecular size of 
HPAM in the polymer solution is smaller than the pore diameter of the millipore filter, so as there was no 
retention phenomenon. 
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Fig.1 The relationship between filtrate volume of polymer            Fig.2 The hydromechanics radius distribution after polymer 
DQ3500 solution passing through nelcepore film with                     passed through nuclefilm pore.  
different diameters and the filtration time                                          Pore diameter: (A) 0.8 m；（B）0.2 m  
When the diameter of the nulepore film is smaller(the diameter is separately 0.6, 0.45 and 0.2 m), 
the filtrate volume and filtration time are in parabola relationship instead of linear relationship, and for the 
parabola, the open side is downward, meanwhile, for the polymer solution with same volume, it takes 
longer time to pass through the nuclepore film with smaller pore size, and the rate of polymer solution 
passing through the nuclepore film decreased with the increment of the filtration volume. When the 
filtration experiment was finished, there was retention phenomenon on all nuclepore films with diameter 
of 0.6, 0.45 and 0.2 m. The polymer molecular was detained on the surface of nuclepore films, and more 
polymer molecular was detained on the nuclepore films with smaller pore size, and the retention of 
polymer molecular on the surface of nuclepore films leaded to the obviously decrement of filtration 
velocity when polymer solution passing through. 
The experiments indicates that the there was obviously difference between the filtration rates of 
DQ3500 polymer solution passing through nuclepore films with different pore diameters. When the pore 
diameter is smaller than 0.7 m, the filtration rate of DQ3500 polymer solution decreased with the 
filtration volume increasing. There was obvious retention of polymer molecular on the surface of 
nuclepore film, and it is difficult for the polymer solution to pass through the nuclepore film. Meanwhile, 
when the pore diameter is bigger than 0.7 m, the filtration rate of DQ3500 polymer solution remained 
almost the same with the filtration volume increasing. The polymer molecular was not detained on the 
surface of nuclepore film, and it is easy for the polymer solution to pass through the nuclepore film. 
Based on the filtration rate of polymer solution passing through the nuclepore film (the curve of filtration 
volume and filtration time), it can be seen that the filtration curves of DQ3500 polymer passing through 
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nuclepore film with diameter from 0.6 m to 0.7 m varied a lot, which means that DQ3500 polymer 
solution has better matching relation with nuclepore film with pore diameter bigger than 0.7 m and 
worse matching relation with nuclepore film with pore diameter smaller than 0.7 m. 
3.1. 2 Changing regularity of DQ3500 polymer solution concentration when passing through nuclepore 
film
After 1000 mg/L DQ3500 polymer solution confected with formation water passed through 
nuclepore films with different pore diameters, for different filtration volume, the concentration was 
determined, and the details are shown in Table 2. From Table 2, it can be seen that when DQ3500 
polymer solution passed through nuclepore films with different pore diameters, and for different filtration 
volume, the concentration is quite different. When the pore diameter of nuclepore film range from 0.7 m 
to 3.0 m, for different filtration volume, after polymer solution passed through nuclepore film, there was 
no obvious variation of concentration, and the concentration remains almost the same as the polymer 
solution concentration before filtration, which means that when polymer solution passed through the 
nuclepore film with bigger pore size, the retention phenomenon of polymer molecular on the surface of 
nuclepore film did not occurred, and this was in step with that when polymer solution passed through the 
nuclepore film, the filtration rate remained constant. 
When the pore diameter of nuclepore film range from 0.2 m to 0.6 m, for different filtration 
volume, there was obvious variation of concentration after polymer solution passed through nuclepore 
film. When the pore diameter is 0.6 m, for the earliest 50mL polymer solution passed through the 
nuclepore film, there was great concentration variation of polymer solution after being filtered. 
Comparing with the concentration before filtration, the concentration of the filtrate was 795.2 mg/L, 
meanwhile for 50-100 mL polymer solution, the concentration of filtrate is 140.6 mg/L. Both of them are 
lower than the polymer solution concentration before filtration, and the concentration of filtrate decreased 
with the filtration volume of polymer solution passing through nuclepore film increasing, which indicated 
that when DQ3500 polymer solution passed nuclepore film with the pore diameter of 0.6 m, the polymer 
molecular was detained on the surface of nuclepore film. When the pore diameter is 0.45 m, for the 
earliest 50 mL polymer solution passed through the nuclepore film, the concentration of the filtrate was 
795.2 mg/L, meanwhile for 50-100 mL polymer solution, the concentration of filtrate was 128.5 mg/L. 
Both of them were lower than the polymer solution concentration before filtration, which indicated that 
for the polymer molecular, it was easier to be detained on the surface of 0.45 m nuclepore film. When 
the pore diameter is 0.20 m, for the earliest 50 mL polymer solution passed through the nuclepore film, 
the concentration of the filtrate was only 116.4 mg/L, which was quite lower than the polymer solution 
concentration before filtration. Among all the nuclepore films with different diameter, the polymer 
molecular was most easily to be detained on the surface of 0.20 m nuclepore film. The retention of 
polymer molecular on the surface of nuclepore film resulted in that the rate of polymer solution passing 
through the nuclepore films decreased, the filtrate concentration decreased and directly resulted in the 
decreasing of the solution viscosity, finally influenced the efficiency of polymer flooding. 
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Table 2 Concentration data after DQ3500 polymer solution passed through nuclepore film with different diameters (mg/L) 
Nuclupore film 
Filtration volume 
3.0 μm 1.2 μm 1.0 μm 0.8 μm 0.7 μm 0.6 μm 0.45 μm 0.2 μm 
Before filtration 1000 1000 1000 1000 1000 1000 1000 1000 
0-50 mL 996.9 991.1 1001.3 991.1 997.2 795.2 795.2 116.4 
50-100 mL 999.2 990.2 1005.3 995.6 995.2 140.6 128.5 - 
100-150 mL 995.1 999.2 103.3 999.2 997.2 - - - 
150-200 mL 1003.2 991.1 1009.3 991.1 991.1 - - - 
200-250 mL 995.2 1006.5 1005.3 1005.5 985.1 - - - 
250-300 mL 985.1 1008.4 1006.4 1009.4 983 - - - 
Table 3 Viscosity data after DQ3500 polymer solution passed through nuclepore film with different diameters 
Nuclupore film 
Filtration volume 
3.0 μm 1.2 μm 1.0 μm 0.8 μm 0.7 μm 0.6 μm 0.45 μm 0.2 μm 
Before filtration 91.5 90.6 90.9 90.7 91.3 90.9 90.4 90.6 
0-50 mL 91.0 90.0 90.4 90.0 91.2 59.6 62.3 4.3 
50-100 mL 91.1 90.2 90.7 90.2 90.4 6.1 4.4 - 
100-150 mL 90.8 90.1 90.2 90.0 91.0 - - - 
150-200 mL 90.6 90.0 90.7 90.1 89.1 - - - 
200-250 mL 90.8 90.1 90.5 90.0 89.2 - - - 
250-300 mL 90.2 90.0 90.0 90.0 90.0 - - - 
 
The experimental results indicated that, when DQ3500 solution passed through nuclepore film with 
different pore size, for the pore diameter ranging from 0.6 m to 0.7 m, there was obvious concentration 
variation between the polymer solution before and after the filtration. The range of the pore diameter was 
in keeping with the range within which the filtration rate curve varied obviously, and these indicated that 
polymer DQ3500 has better matching relation with the nuclepore film with the pore diameter larger than 
0.7 m, and worse matching relation with the nuclepore film with the pore diameter smaller than 0.7 m. 
3.1.3 Viscosity changing regularity of DQ3500 polymer solution passing through nuclepore film 
After 1000 mg/L DQ3500 polymer solution passed through the nuclepore film with different 
diameter, for different filtration volume, the viscosity of filtrate was determined, and the detail data is 
shown in Table 3. It can be seen from Table 3 that when the DQ3500 polymer solution passed through the 
nuclepore film, for different filtration volume, the viscosity of the solution varied a lot. When the pore 
diameter of the nuclepore film range from 0.7 m to 3.0 m, within different filtration volume, after the 
polymer solution passed through nuclepore film, there was no obvious variation of the solution viscosity, 
and the viscosity remained almost the same with the polymer solution viscosity before filtration, which 
indicates that when the polymer solution passed through the nuclepore film, the retention phenomenon of 
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polymer molecular did not occur, and this is in keeping with that the filtration rate and the concentration 
remained constant when polymer solution passed through nuclepore film. 
When the pore diameter of the nuclepore film range from 0.2 m to 0.6 m, within different 
filtration volume, after the polymer solution passed through nuclepore film, the viscosity changed a lot. 
When the pore diameter is 0.6 m, for the earliest 50 mL polymer solution passed through the nuclepore 
film, there was great concentration variation of polymer solution after being filtered, comparing with the 
concentration before filtration, and the viscosity changed from 90.9 mPas to 59.6 mPas, meanwhile for 
50-100 mL polymer solution, the viscosity of filtrate is only 6.1 mPas. Both of them are lower than the 
polymer solution viscosity before filtration, and the viscosity became smaller as the filtration volume of 
polymer solution passing through nuclepore film increasing, which indicates that when DQ3500 polymer 
solution passed through 0.6 m nuclepore film, the polymer molecular was detained on the surface of 
nuclepore film. When the pore diameter is 0.45 m, for the earliest 50 mL polymer solution passed 
through the nuclepore film, the viscosity of polymer solution is 62.3 mPas, meanwhile for 50-100 mL 
polymer solution, the viscosity of filtrate is only 4.4 mPas, which was quite lower than the viscosity of 
polymer solution before filtration, indicating that the polymer molecular was easier to be detained on the 
surface of 0.45 m nuclepore film. When the pore diameter is 0.20 m, for the earliest 50mL polymer 
solution passed through the nuclepore film, the viscosity of polymer solution is only 4.3 mPas, which is 
much lower than the viscosity of polymer solution before filtration. Among all the nuclepore films with 
different diameter, the polymer molecular was most easily to be detained on the surface of 0.20 m 
nuclepore film. The retention of polymer molecular on the surface led to the filtration rate of polymer 
solution passing through nuclepore films decreased, the concentration of polymer solution decreased, and 
directly resulted in the reduction of solution viscosity, finally effected the EOR efficiency of polymer 
flooding. 
The experimental results showed that, for the DQ3500 polymer solution passing through nuclepore 
films, with the pore diameter ranging from 0.6 m to 0.7 m, after filtration there was obvious variation 
of polymer solution viscosity, and the range of the pore diameter was in keeping with the range within 
which the filtration rate curve and the concentration varied obviously, which indicated that polymer 
DQ3500 has better matching relation with the nuclepore film with the pore diameter larger than 0.7 m, 
and worse matching relation with the nuclepore film with the pore diameter smaller than 0.7 m. 
3.1.4. Variation of the size of molecular clue after DQ3500 polymer passed through nuclepore film 
After 1000 mg/L DQ3500 polymer solution passed through the nuclepore film with different 
diameters ranging from 0.8 m to 0.2 m, the hydromechanics radius variation of polymer molecular clue 
was measured and was shown in Fig.2. From Fig.2, it can be seen that when DQ3500 polymer solution 
passed through the nuclepore film with bigger pore diameter of 0.8 m, there was no obvious size and 
distribution variation of molecular clue of the polymer solution. The size distribution of polymer 
molecular in the polymer solution was wider, ranging about 700-4000 nm, which meant that there was 
polymer molecular clue with all sizes existing in the solution. When DQ3500 polymer solution passed 
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through the nuclepore film with smaller pore diameter of 0.2 m, the size distribution of polymer 
molecular in the solution ranged from 200 nm to 1000 nm, which decreased obviously comparing with 
the distribution before filtration. This indicated that when polymer solution passed through nuclepore film 
with smaller pore size, the molecular with bigger size in the polymer solution was easily to be detained on 
the surface of nuclepore film with smaller pore size, and only the smaller molecular clue passed through 
the nuclepore film, resulting in that the polymer molecular clue size in the filtrate became smaller, the rate 
of polymer solution passing through the nuclepore film decreased, and the concentration decreased, so as 
to the viscosity decreased, finally effected the EOR efficiency. The experimental results the polymer 
molecular had good matching relation with pore throat. 
3.2. Matching relation between DQ3500 polymer and the pore structure of conglomerate reservoir 
Table 4 Resistance coefficient and residual resistance coefficient of DQ3500 polymer 
core porosity (%) 
Gas permeability 
(×103μm2) 
Viscosity of solution 
（mPa·s） 
Resistance 
coefficient 
Residual 
resistance factor 
JJLY-28 15.40 136.0 83.90 Out of range 6.30 
JJLY-103 16.70 316.0 83.90 380.00 7.97 
JJLY-80 16.20 777.0 83.90 224.86 5.63 
JJLY-232 15.40 961.0 83.90 202.00 3.30 
Table 5 Diameter average of conglomerate cores with different permeability 
Gas permebility Kg/10-3 μm2 136.0 316.0 777.0 961.0 
water permeability KW/10-3 μm2 90.34 182.58 238.63 404.25 
calculated value of pore diameter D/μm 2.000 2.848 3.256 4.238 
 
Resistance coefficient signifies the polymer ability of decreasing water-oil mobile ratio, which is the 
ratio of water fluidity and polymer solution fluidity. Residual resistance factor is the reduction in 
permeability to water of a reservoir due to the adsorption of polymers during enhanced oil recovery. 
When 1000 mg/L DQ3500 polymer solution, which is confected with simulating water, passed through 
cores with different permeability, resistance coefficient and residual resistance factor were determined 
and listed in Table.4. From Table.4 it can be seen that when the permeability to gas was 136×10-3 μm2, 
the measured value of resistance coefficient for polymer DQ3500 increased continuously, and the 
pressure could not reach constant, which indicated that DQ3500 polymer blocked the conglomerate core 
with the 136×10-3 μm2 permeability to gas. When the permeability to gas was no less than 316×10-3 μm2, 
the measurement of both resistance coefficient and residual resistance factor could reach the pressure 
constant status, and the injection performance of the polymer solution was good and did not block the 
conglomerate core. It meant that polymer DQ3500 had good matching relation with the pore diameter of 
conglomerate core with the gas permeability no less than 316×10-3 μm2. 
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3.3. Discussion 
From the above results, it is learned that in the nuleopore filtration simulation test, obvious retention 
occurred with 0.6 m pores but not with 0.7 m pores. This shows that the DQ3500 polymer molecular 
clews match well with the 0.7 m pores but not with smaller ones. From the results it is indicated that, 
because of the high molecular weight, DQ3500 polymer molecular clue is big, so as to block the 0.6 m 
nuclepore film when passed through. Whether the polymer solution block nuclepore film or not, is mainly 
depending on the size of polymer molecular and the pore diameter of nuclepore film. When there are 
quite a lot of polymer molecular clue with hytrodynamic diameter (Dh) bigger than the pore diameter D, 
the molecular clue can’t get through the pores, and the filter cake is formed by polymer molecular clue on 
the surface of nuclepore film, and under the condition of lower pressure gradient, the filtration rate 
decreased rapidly. When there are quite a lot of polymer molecular clue with hytrodynamic diameter 
(Dh)smaller than the pore diameter D and larger than 0.46 D, except the condition of Dh equals to 0.50 D, 
it is likely that the molecular clue passes the pore one by one or two together, and the bridge work is not 
formed among the molecular clues, so it can’t block the micro pore. The hytrodynamic diameter (Dh) of 
DQ3500 polymer molecular, which is confected by simulating water, can be calculated through the 
matching relation between polymer and the pore diameter of nuclepore films, and the value of 
hytrodynamic diameter is between 700 nm and 800 nm. Based on the nuclepore film filtration experiment, 
the range of the hytrodynamic diameter (Dh) of polymer molecular clue can be preliminarily estimated, 
and the value is quite close to the diameter value of polymer molecular clue obtained by DLS. 
The heterogeneity of conglomerate reservoir is intensive, and the pore configurations vary greatly. 
For the same core, the diameter distribution of pore throat is more dispersive, and there are a lot of both 
big pore throats and small throats. Whether the polymer solution block pore throats of the reservoir rock 
or not, is mainly depending on the size of polymer molecular and the pore throats diameter. Based on 
“bridge work” principle, the relationship between polymer molecular clue hytrodynamic radius (Rh), 
which can form stable block to pore throats, and the radius of pore throat(R), is: Rh is bigger than 0.46R, 
which means three polymer molecular clues can form stable triangle “bridge work” to block the pore 
throat. Thus, the pore throat diameter of conglomerate reservoir, which can be blocked by the polymer 
solution confected by simulating water and polymer with 3.57×107 molecular weight, is calculated to be 
1.75 m. Based on the permeability to water and the porosity of the conglomerate core, and the channel 
diameters of conglomerate cores with different permeability can be calculated (Table.5).The channel 
diameter of conglomerate core with gas permeability of 136×10-3 m2 is about 2.00 m, which is quite 
close to the pore throat diameter of 1.75 m, and it is known that DQ3500 polymer can block the 
conglomerate core with the pore throat diameter of 1.75 m, thus DQ3500 polymer solution can block the 
conglomerate core with gas permeability of 136×10-3 m2  when passing through the core. Meanwhile, 
when the permeability to gas of conglomerate core is no less than 316×10-3 m2, the channel diameters 
of conglomerate cores obtained is much bigger than 1.75 m, meaning that when DQ3500 polymer 
solution passed through conglomerate core with gas permeability no less than 316×10-3 m2, the pore 
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throat is not blocked. Thus, the matching relation between polymer and conglomerate reservoir can be 
estimated by nuclepore film filtration experiment and core flooding experiment. 
4. Conclusions 
(1) When DQ3500 polymer solution passed through nulcepore films with pore diameters ranging from 0.6 
m to 0.7 m, the filtration curve, solution concentration and the size of molecular clue changed 
obviously．DQ3500 polymer solution has good matching relation with the nulcepore films with the pore 
diameter bigger than 0.7 m, and it is easy to block the nuclepore film with pore diameter smaller than 
0.7 m. 
(2) DQ3500 polymer can easily block the conglomerate cores with gas permeability of 136×10-3 μm2, 
meanwhile the conglomerate cores with gas permeability no less than 316×10-3 μm2 cannot be blocked 
and has good matching with DQ3500 polymer. 
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